29(4), 314-327 Tap chi CAC KHOA HOC VE TRAI DAT 12-2007
PAC PIEM CAU TRUC VA HOAT DONG
CUA PHAN DPOAN AYUNPA - PHU TUC
THUOC DBOI bUT GAY SONG BA
pO VAN LINH

I. MO DAU

Péi dirt gly Song Ba (RBF) di dugc nghién cira
va dé cap & cac goc do khacnhau [2-6,8-15,17]. Cac
tai liu hién ¢b [2, 6, 8, 11, 12, 15, 17] vé d4di nay
kéo dai tir nam Kon Tum t&i Tuy Hoa, gidi han bdi
hai dt gdy chinh phuong tay bic - dong nam phat
trién gin song song vdi nhau (hinh 1a) c6 hudng
cidm chum vao nhau. Cac dirt giy ria tdy nam RBF
d8 vé phia dong bic v6i goc doc 80 - 85°, dirt giy ria
dong bic lai d8 vé phia tay nam véi goc khodng 60
- 70° va chiing tao nén mot dia hao dang bac khong
can ximg [2, 14], dwgc 14p ddy chi y&u bdi cac trdm
tich Miocen muon - Pé Tir & cac triing khong lién
tuc doc déi : Plei Ku, Cheo Reo, Phé Tac va Tuy
Hoa [9]. Cong trinh [15] m6 td RBF vao he dit giy
Song Ba c6 do rong 30 - 100 km, kéo dai 500 km
theo phuong tay bic - dong nam tir bién Nha Trang
qua Phii Téc, Plei Ku, Kon Tum... dén bién gidi Viet
Lio va con tiép tuc kéo dai khoang 600 km trén pham
vi 1nh thé Lo (hinh 1a). Phdn dirt gdy tir Nha Trang
ra Bién Dong gin nhv tiép ndi vdi RBF duoc goi 12
dirt giy Nha Trang [15], cac cong trinh [13, 14] va
nhiéu tic gid khac mo 3 vao déi truot cit Tuy Hoa.
Bi€u hién hoat dong rd nét cla ddi trugt cat Tuy Hoa
dén tan Miocen muon [13] (hink 2) v&i hudng cdm
mat trugt dirt gly chdl y&u vé phia dong bic. Van dé
déi truot cat Tuy Hoa c6 thuoc RBF hay khong con
c6 nhiéu ¢ kién chua théng nhat.

Cac cong trinh [2, 8, 15] d&u cho RBF chi yéu
hoat dong trong Kainozoi muon véi kiéu trugt thuan
- bing trai hoic bang phai tir Miocen muén [17].
Cong trinh [9] chia sy phat trién trdm tich Kainozoi
doc theo RBF vio ba phu théi ky : Miocen muén,
Pliocen va D¢ T hodc ba giai doan [10]. Cong trinh
[6] ghép RBF vao d6i dit gdy Ia Sir - Song Ba gém
hai nhanh chinh chay song song dai trén 200 km,
nhung so le v&i nhau va cim chum vio nhau gin
twong tu nhu céng trinh [2, 8, 15), hoat dong trude
Pliocen v&i ki€u truot trai - thuan va trugt bang phai
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chd dao trong Pliocen - Dé Tt. Khé hi€u & két luan
cia cong trinh [6] 13 "pha sém dién ra vio Miocen
véi truc nén ép ngang phuong 4 kinh tuyén va doi
dirt gdy (tic RBF) trugt bang trai". Véi truc nén ép
ngang nhu vay, RBF s& trugt bing phai m&i phu hop
véi elipsoid bién dang ?

Trén dia hinh do cao s6 (DEM - Digital Elevation
Model) (hinh 1b), RBF biéu hién khong phai toan bo
14 cap dt giy chinh chay song song vdi nhau ma &
timg khu vyc c6 nét khac nhau (hinh 1b). bat giy
chinh phia déng bic cla déi dit gdy kéo dai trén
500 km theo phirong TB-DN, tir phia béc cao nguyén
Boloven (lanh thd Lio) chay vé khu vuc ngi ba bién
gidi Viet Nam - Lio - Campuchia, bi khong ché boi
déi dirt giy Song Po C6 cb phuong kinh tuyén, ti€p
dén 12 bidu hien kém 15 tréen DEM tir khu vuc nam
Sa Thdy qua Plei Ku dén nam Chu Sg, r3 nét khi di
qua khu vuc Ayunpa - déo Tona cho dén Phi Tic,
bit ddu chuyén phuong tir TB-DN sang TTB-DDN
dén 4 v§ tuyén cho dén Tuy Hoa. Dt gdy chinh phia
tay nam cta RBF chi bit ddu tir phia déng béc cao
nguyén Boloven (Lo), phat trién 13 nét tréen DEM
& ba doan : cao nguyén Boloven t&i ngd ba bién gidi,
nam Ayunpa tdi déo Tona, dong nam déo Tona toi
tan Béc Nha Trang, cac phan doan con lai bi€u hi¢n
khong r5. Biéu hién cia RBF 4nh vé tinh Landsat TM
cling cho quang canh gin twong tu.

I. CAU TRUC PIA CHAT PHAN DOAN
AYUNPA - PHU TUC (APFS)

1. Cic don vi ciu triic dimg

a) Tang c4u tric méng chd yéu trudc Kainozo
gbm cic da magma xam nhap Paleozoi muon (phirc
hé Bén Giing), cic d2 magma xam nhip Mesozoi
gilta-muon (phitc he Van Canh), cic da chii yéu
trdm tich luc nguyén Mesozoi giita (hé tdng Dak
Krong), cic da nbi lita - pluton Mezozoi mu¢n va
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Hinh 1. D6i dat gdy Song Ba (RBF)
trén dia hinh d6 cao s6 (DEM)

Chidan : 1. Vi tri khu virc nghién ciru, 2. Dia
danh, 3. D3i dat giy Song Ba, 4.D6i dit gdy Tuy
Hoa - Bien Hoa, 5. Déi dirt giy Song Po Co,

6. Hudng chuyén dich canh dat gy, 7. Dit giy
chinh th€ hién 15 trén DEM, 8. Ditt giy phu thé
hién 18, 9. Dt gy thé hién kém 16 tren DEM,
10. Huéng cam cia dirt gdy. Nguén DEM : ciia co
quan NASA, My, chup l4p th€ mat dat tir vé tinh
budce song rada, d6 phan dai 90 m.
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Hinh 2. Mat cit dia chén tuyén PK-03-084
qua déi cit trugt Tuy Hoa [13]

cac dai mach c6 thanh phédn trong phdn Ci Méng -
Phan Rang tudi Paleo - Eocen (?) [2]. Céc d4 cla
tdng cdu triic ndy 16 doc phuong phat trién tay bic
- dong nam cia APFS, cu tao nén méng clia tring
Phit Tlic va bi pht bdi cac trdm tich Miocen muén
- De Tir (hinh 3a), c6 th€ phan ra nhu sau :

b) Téng céu trac Iap ddy dia hao Miocen mudn
gdm chil yéu trim tich cla hé ting Séng Ba [8], bé
ddy khoang 262 m, khong 16 ra trén mit, chi gip
trong cic 16 khoan véi do sau 115 m (LK758),
214,9 m (LKO1), 150 m (LK754) bi phi b4t chinh
hop bdi ting cdu trac trdm tich Pliocen (hinh 4).
Mat cat tit dudi 1én trén cd th€ chia ra 1am hai
phdn. Phdn dudi chll yéu gém cudi két, cat két, bot
keét, sét két xen cat két, thau kinh sét than, than
nau. Phdn trén co ban 13 bot két, sét k&t xen cat ket
m4u xAm n4u dén xam den (hinh 5).

c) Tang céu truc I6p phi dia hao Pliocen - Bé
Ti7 g6m hai phu ting cfu triic (PTCT) :

- PTCT Pliocen - Pleistocen sém v&i bé ddy nhat
c6 thét6i 300m, gém chd y&u cac d4 trim tich Pliocen
(he ting Kon Tum) va it hon 1a thanh tao phun trio
basalt (basalt olivin, basalt dic xit), 16 rai rac trong
khu vuc nghién cira véi dien tich bé & khu vuc dong
nam song Krong Nang (hinh 3a). Mat cit trdm tich
PTCT chi y&u c¢6 do chon loc, mai tron kém, tinh phan
nhip tho-min, chiéu ddy 16p khong 8n dinh véi dic
diém hai phdn kha 15 (hinh 5). Trim tich Pliocen cim
don nghiéng vé phia tay nam, thay déi 180-300°£10-
25°, nhung phd bién trong khoing 230-250°£10°
(dnh I). Két qua phan tich cac hoa thach thuc vat,
18y & khu vuc cdu L& Béic cla Poan dia chat II -
Lién doan Ban d6 Dia chat mién Nam (U2-SVGMD),
2005, cho tudi Pliocen (N,) (Trdn Hitu D4n - Vién
Dia chat va Moi trudng, Téng hoi Dia chat).

- PTCT D¢ Tir ddy khong qua 32 m (hinh 5) phi
bat chinh hop rd nét tréen PTCT Pliocen-Pleistocen sém.

2. Céc don vi ¢4 triic ngang
a) Trén binh d8 néc Miocen muén

- Dia hdo Phi Tic c¢6 dang hinh thang kéo dai
toi 25 km tir dong Ia Swom téi déong nam Ia Dreh
va bj khéng ché€ hai bén bdi hai dirt giy chinh (PGC)
F.1 va F.2 (hinh 3b, hinh 3a) trdi gin song song
nhung so le phai v&i nhau véi bien do chéng phi
25 km, tao nén c4u tric dia hao b4t can ximg. PGC
(F.1) & phia tay nam cha dia hiao Pha Ttc cim goc
rdt déc (84°) vé phia dong béc, dtt gdy chinh phia
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dong bic (F.2) dia hio lai cht yéu cam ditng. Hai
ddu dia hao bi khéng ch€ bdi hai dit giy : mot cd
phwong kinh tuyén & phia tay bic, mot c6 phwong
dong béc & phia dong nam (hinh 3b). Dia hao Pha
Tic c6 thé chia 1am hai phan doan dia hio (PDDH).
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PDDH Quiynh Phii (hinh 3b) c6 dang thoi, kéo
dai khodng 16 km tir khu vuc dong Ia Suom t&i Phi
Tac véi mong da chit y&u trude Kainozoi khéa bing
(trén mit cét doc), hoi nang nhe vé phia tay bac. Ma
cit ngang qua PDPH nay cho thdy kiéu céu tric
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Hinh 4. Cac mat cit dia chét ngang va doc triing Pht Tic

Chu gidi : 1. Méng truéc Kainozoi, 2. Trdm tich Miocen mu6n, h¢ tdng Song Ba, 3. Trdm tich Pliocen, he
tdng Kon Tum, 4. Phun trio basalt tudi Pliocen-Pleistocen som, 5. Trim tich Dé Tir khong phan chia,
6. Ranh gidi dia chat, 7. L khoan va s6 hiéu : a. trén mat cit, b. chiéu vio mit cat, 8. Phuong vi mit cit,
9. Chuyén dong xoay khdi, 10. Dirt gdy : a. chinh, b. phuy, c. gla dinh, 11, Ranh gi&i dia chét : a. x4c dinh,
b. suy doan, 12. Chuyén dong ctia canh dit giy

« CHU GIAlI (hinh 3)

L. Trm tich De T4, 2. Basalt Pliocen - D¢ T, 3. Trdm tich Pliocen, hé tong Kon Tum (N, &f), 4. Granitoid,
phirc he¢ Dinh Quan (K dg), 5. Phun tro acid, hé ting Nha Trang (K n¢), 6. Granitoid, phuc hé Van Canh
(T, vc) 7. Granitoid, phirc he Bén Glang (P bg), 8. Dt gy : a. chinh, b. phu, 9. Ditt giy cim ding, 10. Dirt
gy cam nghiéng va gia tri goc cim, 11. Dt gly bi pht, 12. Tuyén mat cét dia ch4t va s6 hiéu, 13. Diém
khdo sat va s6 hiéu, 14. Song Ba, 15. Ranh gi6i dja chat : a. xac dinh, b. gia dinh, 16. L khoan : ti s6 - s6
hi¢u, méu s6 - do sau, 17. Dit gy truot bing trai chii yéu trong Miocen sém - giita, 18. Dt gly truot
bang phdi dén thuan-phai trong Miocen muén - B¢ Ti, 19. Ranh gidi bén triing Phii Tic, 20. PTLP va s3
hi¢u, 21. Déi khoang héa sulfua da kim, 22. Th€ nim, 23. Diém do cao, 24. Du’omg o to, 25. Ranh gidi
phan doan Ayunpa - Phii Tic, 26. Trudng tng sudt kién tao (TU'SKT) chii yéu truot bang trong Miocen
som - giita, 27. TUSKT chi yéu truot bang trong Miocen muén, 28. TUSKT chi yéu tach gidn trong Pliocen -
be T, 29. Tuyén do sau dién va s6 hiéu tuyén, diém do
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Méng d4 chil y§u trudc Kanozoi

phuong kinh tuyén Sg. Ba M'Lah, kéo dai
khodng 17 km theo phuong tay bic - dong
nam v&i dic trung phat trién rong ddn ra ba
phia : déng bic, tay nam, dong nam, pht
trum lén PDDH Ia Dreh. Bé rong trung
binh cia PTLP x4p xi 12 km véi ranh gidi
PTLP lugn hinh manh. BE ddy trung binh
16p phii & PTLP thay ddi tr vai mét & ria
dén trén tram mét & trung tam voi xu thé
bé ddy vat méng ddn vé dong nam.

Hinh 5. Cot dia ting téng hop triing Pht Tdc

dang "t4m nghiéng, vach dtmg" bi phirc tap hoa bsi
cac dirt gy sinh kém ctia DGCF.1 va F.2 va chi yéu
cim gin dimg di cit dich, gay xoay khéi ngugce chiéu
kim déng hd (hinh 4b, hinh 4c) cac da cb trudce. Didu
nay ciing dugc phan 4nh qua mat cat dia-dién (hinh
3c¢) cha Lien doan Dia chat Thiy van va Cong trinh
mién Trung, 2002 (CVDHEG) véi kiu mit mong
phan di diting va xu thé nghiéng vé phia tiy nam.

PDDH la Dreh cb dang hinh thang trén binh d6
ciu tric mai PTCT Miocen muon, véi diy 16n &
phia dong bic kéo dai xap xi 9 km theo phuong tay
béc - dong nam. Mat cit doc mdng da chd yéu truée
Kainozoi cho thdy su phan di rd nét va nong din
vé phia dong nam. Mat cit ngang ciing cho nét cfu
tric gin twong ty nhu phan doan dia hio Quynh
Pha (hinh 4d).

- Dia hao Ciu L& Bic kéo dai gdn 9 km, bi khéng
ché va kéo dai bdi cap dit giy phuong kinh tuyén,
dia hio nay hep dudi 2 km (?) va c6 th€ dugc 14p
diy bdi trim tich Miocen muén (?).

b) Trén binh dé hién dai

Triing Pha Té c6 thé chia thanh cic phu triing
16p phé (PTLP) trdm tich Pliocen - D¢ Tt sau day :

- PTLP Ciu Lé Bic (I) phu 1én dia hao hep Céu
Le Béc phat trién theo phuong kinh tuyén voi bé
rong LPNQ trung binh wdc tinh gin 5 km, c6 giGi
han vé phia nam - tdy nam v&i PTLP Phé Tac boi
dirt gy chinh phuong tay bac - dong nam (F2)
(hinh 3a),

- PTLP Quynh Phii (II) kéo dai khoang 16 km
theo phuong ty bac - dong nam tir dong Ia Suom
t6i dong nam Pha Tac, pht trim Ién dia hio Quynh
Phii, v&i bé rong 16p phi gdn 5 km, ranh gi6i hai
ben PTLP trdi hep gin song song v&i nhau.
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IIL. CAC PUT GAY CHINH CUA
PHAN DPOAN APFS

Pic trung kién triic pha hiy cia APFS gém hai
dat gy chinh (PGC) F.1 va BGC F.2, phuong tay
bic - dong nam (hinh 3a), phét trién theo kiéu so le
phai, voi vai tro khong ché hai bén dia hao Pha Tic.
Trong pham vi nghién ctru, DGC F.1 kéo dai gén
43 km, tir khu vuc sudi Uar, men chim theo ria tay
nam cia tring Phi Tic va tiép tuc kéo dai qua khoi
pham vi nghién ctru vé phia dong nam cho dén tan
bic Nha Trang (hinh 1), DGC F1 déng vai trd khong
ch€ dia hao Pha Tac vé phia tay nam, biéu hién di
thudng trén 4nh Landsat TM bdi mot lineament
chinh L-F1 (hinh 6a) kém d&i mit cao cac lineament
phu, chiéu dai ¢& 1 -10 km, 3 nét & khu vuc TB Ia
Rmok, kém 15 khi phat trién vé phia dong nam. Biéu
hién clia DPGC F.1 trén m6 hinh d¢ cao s6 (DEM)
bang mot di thuéng DEM-F1 kha 13 (hinh 6b). DGC
F1 va chc dirt giy sinh kém clia nd, c6 mat truwgt cam
vé phia dong bic véi goc dbc khoang 80 - 84° (hink
7,8, bang 1-3).

PGC F2 khéng ché dia hao Pha Tac vé phia
dong bic, kéo dai theo phuong tay bic - dong nam.
di qua phia dong bic Déo Tona, 1éi ti€p tuc chay
chim duéi ria dong béc clia triing Pha Tic, cho dén
Pong Nam Phi Tac khoang 9 km thi c6 d4u hiéu
két thiic. Bidu hién cia ditt gdy trén anh Landsaf
(hinh 6a) kha 5 nét bdi déi di thuong lineamen
chinh (L-F2) va déi ting cao cac lineament phu kéc
dai qua khu virc déo Tona dén Pha Téc va hoi 1o
vé phia dong bic véi xu thé téa rong din vé phi:
dong nam. Trén DEM, dat gly c6 bi€u hién 15 né
tir khu virc déo Tona téi Phii Tac bdidi thuong DEM:
F2 (hinh 6b) va khong rd khi di vé& phia dong nam
Cic DEM-lineament phu phat tri€n gén song song
v&i phuong DGC F.2 nhung v4i chiéu dai han ch
va tap trung chii y&u & canh déng béchoac it hon 1i
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Hinh 6. Biéu hién phan doan dirt gdy Ayunpa - Phi Tic (APFS) trén : a) anh Landsat TM, b) dia hinh
do cao s6 (DEM)

G canh tay nam cta DGC F.2. Cac dirt gdy sinh kém
gébm F.2.1, F.2.2, F2.3, F.2.4 tham gia gay phitc tap
héa binh dé céu tric néi chung va cac cu triic dia
hao ¢b tredce néi rieng (hinh 4). Mit truot cia PGC
F.2 chi yéu cim dimg, trong khi d6 cac dirt gy
sinh kém cam chd yéu tir ding dén nghiéng vé
phia dong béc, it hon 1a vé phia tay nam (bang 1-3,
hinh 71-9),

Két qua nghién ctru cho thdy bé rong anh hudng
clia APFS khodng 12 - 17 km (hinh 6a, 6b). Diéu
ndy ciling phi hgp voi két qua phan tich khe nit
sau day.

IV. DAC PIEM HINH BONG HOC CAC DUT GAY

Sinh kém DGC F.1 gém c¢6 cac dat giy F.1.2,
F.1.3, F.1.4 trdi gdn song song, nim vé phia dong
béc va tdy nam ctia DGC F.1 (hinh 3a). Ching déng
vai tro phirc tap hoa dia hao Phtt Tac va phat trién
rdt tuyén tinh, bi gidi han & phia tay bic bdi dirt gdy
phuong kinh tuyén Dong Ia Swom cim vé phia

dong goc khodng 80°, tham gia kh6ng ché ria tay
bac cia dia hao Pha Tic. Bi€u hién dich trai va
phdi doc APFS dugc th€ hién 13 (hinh 3a), dang
chii y 13 bién do léch phai khodng 7 km giita dong
Krong Nang ¢8 (?) va hién dai (hinh 6b), 1,5 km
gilta cac d6i twong anh (hinh 6a). Doc theo PGC
F.2, quan sat thdy kifu veét trugt phai cit qua vét
trugt trai trén mat trugt vi dirt gdy phuong TB-DN
(14008). Mat trugt BGC F.2 cim dimng véi ki€u
trugt thudn phai, goc vét xude 760 (14026 - 14027),
kém doi dap v3, ca nat rong tdi 20 m, phuong tay
bac - déng nam, di gay ti€p xdc kién tao giia trdm
tich Pliocen & cénh tay nam va trdi 10 méng da
granodiorit § canh déng bic dat giy (hinh 3a). Cic
dat gly sinh kém clia DGC F.2 nhu dat gy F.2.2,
F.2.3, F.2.4 trdi gén song song v&i DGC F.2 & dong
bac Phii Tic, nhung tir day, chiing cb xu thé tda ra
va chuyén phuong pht trién tir TB-DN sang TTB-
DDN, dén 4 vy tuyén khi tdi khu virc song Ba Ha,
phan 4nh ditt gdly chinh F2 c6 ddu hi¢u keét thic su
phat trién khi qua khéi Phti Tiic. Cac dirt gdy sinh
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CHU GIAI
(hinh 7, hinh 8)
B 1. He khe nit chinh
20m (KNC) trén  cdu
chiéu, 2. Hé khe nir
phu (KNP) trén cdu

\ e ~120m chié’u,’3. He khe nit

I T T T T 1 T T G pry thr yéu (KNTY) trén
BE ¥ 2 Gl Ul 5 4 ) gae 8" cdu chi€u, 4. Mat he
Hinh 7. Mat cit 3 he¢ khe nirt cong ing GHKNCU) tuyén II-IT' khe nitt chinh trén

cdu chiéu trén, 5. He
KNC trén mit cat, 6.
Pat giy chinh trén
mit cit, 7. Dat gly
phu trén mat cat, 8.
,  Diém khdo sat va s¢

1437 T4l anas

" hiéu, 9. Hudng mi
|, catvagia tri (d0)
AT T T N ~2 Bidw a¢
I l dang tri mat do khe
1 2 il m ¢ 5 [ 7 ] : 5 /
A ® | | l_&_’ U___| D_J |_\_| ‘_—l nit va S6 hléu (dinl'
Hinh 8. Mat cit 3 he khe ntit cong tmg (3HKNCU) tuyén II-1IT' biéu dé)
Bdng 1. K&t qua phan tich khe nat bing phuang phap 3HKNCU tuyén li-II'
Piém He khe niit Mat trugt dirt gy Kiéu Dt da chira
khdo sait  Chinh Phu TY Huéng cim Gobc cim truot khe nirt
Diit g4y chinh phia tiy nam tring Phii Tic (PGCTN)
2185 50°£60°  140°£64° i bB 60° Bp Granodiorit (Tayc)
8047  229°4£61° 334°4£25° 90°L70° N 61° Bp-Ngh  Granodiorit (Tayc)
1009-12  70°£90° 310°4£80° 307°Z£20° cb 90° Bp Granodiorit (Tayvc)
DPiit gdy chinh phia déng bic tring Phii Tiic (PGCDB)
14047  239°£70° 130°4£62° 328°£10° TN 70° Bp-Th Granit
14048  232°441° 121°4£73°  24°/41° ™ 41° Th-Bp Granit
14049  62°473°  240°£40° 334°./84° bB 732 Th Granit
14050  40°4£76° 161°£16° 285°/87° bB 76° Ngh-Bp Granit
14024  50°4£70°  140°£79° ? DB 70° Bp Granodiorit (P bg)

Chi d&n (bang1-3) : Bt - bing trai, Bp - bing phai, Th- thuan, Ngh - nghich, Ng-Bp - nghich bang phai,
o - truc Ging sudt nén ép cuc dai, o, - truc (ng sudt trung, o3 - truc ing sust cang gian cuc ti€u, nt - he
tAng Nha Trang, dc - phtrc he Déo C4, dq - phirc h¢ dinh quén, vc - phitc h¢ Van Canh, kt - he tdng Kon
Tum, dr - hé ting Dakrong, K - Creta, T, - Trias gilta

kém d6 thé hien su udn cong quay bé 16m vé phia  chiing cdm vé phia dong bic 1 chii yéu. APFS d
dong béc (hinh 6a, b) cling phan 4nh mat trugt cia  cét dich phdi d6i mach khoang hoa sulfua da kir
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Bdng 2. Th& n3im va cd ché dich chuyén clia APFS (3HKNCU) theo mit cit lIIHII’ (hinh 8)

Diém He khe nirt Mat truot dirt gly Kiéu P4t da chira
khdo sit _ Chinh Phu TY Huéng cam Géc cam __truot khe nirt
Diit g4y chinh va cic diit giy sinh kém phia tiy nam tring Phi Tic (PGCTN)
14065  49°4£90° 128°469°  360°£19° Cb 90° Bp Granit (Kdc)
14064  49°.84°  120°4£50°  270°4£21° bB 84° Bp-Th Granit (Kdc)
14063  50°4£89° 129°£89°  246°/£13° Cb 90° Bp Granit (Kdc)
14062  45°4£80° 160°£69°  260°£30° bB 80° Bt-Th Granit (Kdc)
14061  48°.,79° 109°£87° i DB 79° Bp Granit (Kdc)
14060  39°/83°  236°L7° 99°/88° bB 83° Th Granit (Kdc)
14059 40°£75° 149°4£87° 220°£40° (7)) DB 752 Bt Granit (Kdc)
14058  52°/79° 124°480°  256°4£29° bB 79° Bp Granit (Kdc)
14057  60°4£79° 349°./80° 58°45° bB 79° Bt Granit (Kdc)
14056  50°4£84° 119°£87° ? bB 84° Bp Granit (Kdc)
Dit giy chinh va cic dit giy sinh kém phia déng bic triing Phi Tiic
14026 243°£89° 120°/£89° ? Cb 90° Bp Granodiorit (Kdq)
14027  40°£70° 339°4£71°  240°/£26° bB 70° Bt Granodiorit (Kdq)
14028  35°479°  92°.£70° 228°.£20° DB 79° Bp Granodiorit (Kdq)
14029  50°£60° 271°455°  152°/85° PbB 60° Th Granodiorit(Kdg)
14044  39°/74°  107°4£87° ? PB 74° Bp Cat bot két (J,dr)
14045  20°4£89° 275°£70° ? Cb 90° Bp Cat bot két (J,dr)
14046  25°£80° 101°£79° ? DB 80° Bp Cat bot két (Jidr)

Bdng 3. Két qua phan tich khe nut bing phuong phép dai khe nit va kién tao déng Iuc doc theo APFS
(minh hea hinh 9)

Piém Mit Phwong  Kiéu Kién tao dong lyc Tudi da
khio sat trugt trugt truot o 6, o3 Ch"lfl‘}rfhe
2065 40°£90°  310°£2°6 Bt 188246 310227 52/32 K nt
14009  54°/90°  324°/0° Bt 11720 2790 20720 Knt
2068 58°/90°  268°£0° Bt 17820 88.£90 26720 Knt
14004  60°2£78°  353°/0° Bt 214437 38/53 30522 Epr
14011 40°£90°  313°2£28°  Bp 297./39 121451 2942 Knt
14088  230°2£63° 146°4£12°  Bp 351222 212262 88217 Knt
14088-1  51°,78°  139°/8° Bt 285210 68477 19427 Knt
14091 50°£68° ? Bt 281/16 58268 187414  Kdc
14090  240°,70° ? Bp 1888 290256 92./32 K dc
14047  239°£70° 323°/12° Bp-Th 04439 178451 271413 K dc
14048 232°/41°  200°240° Th-Bp  246.76 14723 56£14 K dc
14049  62°4£73°  339°/18° Th 2947 44,71 20218 K dc
14050  40°/£76°  320°435° Ng-Bp 31435 132416 24351 K dc
14026  243°£89°  153°/11°  Bp 32916 16674 6045 K dg
14027  40°£70°  318°/21° Bt 2843 20266 193424 K de
14030  60°4£78°  146°4£17°  Bp 4210 118468 270220  Thve
140412 32°/58°  32°.58° Th 32485 12220 21225 (Npko)

14044  40°276°  130°41° Bp 163212 18275 2558 (Jydr)
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108" 40 108"
Dt gy chinh chi yéu cim dimg, 801 chd
Tt chmogritng vé iy nam
Bt giy phu chid yEu ¢ dang, d&n cim nghidng
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“~Hudng cAim vA gc clm din gy
theo phuong phép phiin tich dai khe n

108" B0

108" MO

Hinh 9. Huéng cim va gbc cim clia APFS
theo phuong phéap dai khe nirt (DKN) [4]

phwrong kinh tuyén - 4 kinh tuyén véi bién d6 gén
16 km (hinh 3a), x4p xi bang 46 dai ctia phan doan
dia hao Quynh Phi.

K&t qua do va phan tich khe nirt (hinh 7, 8, 9,
bang 1, 2) cho thdy PGC F.1 cim chi yéu vé phia
dong béc voi goc rit déc phé bién tir 75 dén 84°, va
DGC F.2 cim ditng 13 chd yé&u, nhung cic dit giy
sinh kém lai cdm chi y&u vé phia dong béc véi goc
d6c thay déi tir 60 dén 75°, it hon 1a vé phia ty
nam vdi goc tir 41 dén 70°. Péng thdi cb thé thay

60%

@ 40%
& 20%
0% -
Bp+ Bt Th+ Ngh-
Bp-Th Th-Bp Bp
Tinh chét dich chuyén

a) Phuong phap dai khe nit (DKN) [4]

e

APFS hoat dong voi 3 pha 15 rét theo thir ty tir c6
dén tré : pha 1 voi tinh chat trugt bing trai 1a chi
y&u dén it hon 13 treot bing trai thuan ; pha 2 chi
yé&u I3 trugt bing phai 1a chinh dén kém hon la
bing phai - thuan, pha 3 chil yéu 13 thuan - bing
phai v6i hop phin thuan 13 vu th€ (hinh 10).

Theo cac mo6 hinh bdn triing pull-apart (hink 11)
ciia J.C. Crowell (1970), A. Aydin & A. Nur (1982),
P.Segall & D.D.Pollar (1980) va R.H. Sibson (1985)
(trong [16]), vé mat hinh thai, phan doan dia hao
Quynh Phi c6 co ch€ phat trién giéng co ché tao
bén triing pull-apart vi mot s& dau hiéu : dic trung
binh d6 hinh thai dang thoi (hinh 3b), dugc khéng
ché hai bén bdi cac diat giy chinh F.1 va F.2 twong
quan theo ki€u so le phai, cdu tric dia hio bét can
ximg lién quan 16 nét dén dic trung truot bang phai
v6i bien do toi 16 km cia phan doan Ayunpa - Phi
Tic chd yéu trong Miocen mudn. Tuy nhién, con qua
som dé€ ket luan phan doan dia hao Quynh Phii 1a mot
bén triing pull - apart thyc sy. Diéu ndy cin phai
chimg minh bing quy luat phat trién trdm tich nhu :
sir dich chuyén cac trung tam trdm tich (depocenter)
v& mot phia, t6c do sut 1an nhanh, sy tré din cac trim
tich 14p ddy bon vé& mot hudng, twdng trim tich thay
d8i do6t ngot... nhur cac bon pull-apart dién hinh (Ridge
Basin, California, USA), dia hao Eilat (vinh Aquaba).
Pay 1a vin dé cén tiép tuc nghién ciru.

V. CAC KIEN TRUC (CAU TAO) LONG CHIM
HOAC SINH KEM PUT GAY

Dia hao Cdu L& Bic dugc phat trién nhu kién
triic 16ng chim cia DPGC F.2 (hinh 3a) va chi ra kiéu
truot phai cha dirt gdy ny trong Miocen mudn.

Doc theo APFS phat trién 13 nét cac kién triic
dirt gy ki€u long chim phuong kinh tuyén, 4 kinh
tuyén nhu dat gy Tay Ia Swom, dit gy kinh tuyén
Pong Ia Swuom va Nam Phii Tac (dit gdy gidi han
phia tay bic va dong nam PDDH Quynh Phi). Cac

70%
60%
50%
40%
30%
20%
10%

0%

Bp+Bp-Th  Bp-Ngl Ngh-Bp  Bt+Bt-Th Th+Th-Bp
Tinh chét dich chuyén

b) Phrrong phap 3HKNCU

Hinh 10. Tinh ch4t hoat dong ctia APFS thuoc d6i dit giy Song Ba
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TTUSKT & khu vuc Phi Tic theo thr tu tir c6 dén
tré cb thé tuong tng voi 3 pha bién dang khéc nhau :
pha 1 c6 TTUSKT trugt bing vdi ép nén ngang
phuong 4 v§ tuyén, c6 18 chil y&u trong Miocen sém
- giita ; pha 2 c6 TTUSKT trugt bang v6i ép nén
ngang phrong BTB-NDN, chii yéu trong Miocen

PHUTWE (1) FHUTLS (2)

DEC TOmMA (2.1}

OES TOMA (23]

L TUS (3)

OEO TOMNA (3)

muon va ¢6 hién tuong hoan vi cac truc img suit
gilta 6, va 63 voi TTUSKT tach gidn phuong chi
y&u TB - DN (khu vuc déo Tona) ; pha 3 v6i TTUS
KT tach giin phuong DB - TN (hinh 12, bdng 4)
chii yéu trong Pliocen - D¢ Tir. Két qua ndy ciing
phi hop véi két qua cac phan tich khic néu trén.

Khu vyec khéo 94t va pha hegt 3ong

TCHUA 1A SEIR)

p Hurtmyg bio va oo s e

Hugmg cing

Cyclryc @1 |

Hinh 12. Khoéi phuc c8 g suét va tach
cac pha bién dang trong Kainozoi doc
theo phan doan dirt gy APFS (phuong
phap INVD cua J. Angelier, 1994)

Bdng 4. Khéi phuc va tich céc trang théi ¢ ing suit dgc APFS minh hea cho hinh 12

TT Che’ do 1

O (o}

Vitikhiosit . “yus —@p op WD b AD .op_ ¢ RUF ¢

Khu vuce Phi Tiic

PHUTUC(1) 1 S-R 87 1 186 84 357 6 0.5 3 1

PHUTUC (2) 2 S-N 153 0 57 89 243 1 0.2 35 1

PHUTUC (3) 3 334 69 136 20 228 6 0.7 32 16
Khu vuc déo Tona

TONA PASS (1) 1 S-N 256 18 84 72 346 2 0.7 21 8

TONAPASS(2_1) 2 S-N 168 22 19 64 263 12 0.4 26 6

TONAPASS(2_.2) 2 N 308 57 125 33 150 15 095 27 9

TONA PASS (3) 3 N 299 85 124 5 214 0 0.7 34 10

Chi dfin : R - ch€ do tmg sudt, S - truot bing, R - nghich, N - thuan, HD, GD - hudng ddc va géc doc truc
g susit (d0), ¢ - ty s6 tng suat [¢ = (o; - 63)/ (01 - 03)], RUP - tieu chuén chét lwong voi phuong phap
INVD [tir O % (g su4t cit Iy thuyét song song véi vét xude thyc cing chiéu va Ung sufit cit cuc dai) toi
200 % (émg suét cit 1y thuyét cuc dai, song song véi vét xudc thuc nhung ngugc chiéu), chdp nhan voi
RUP =75 %], a - gbc lach giita vector ng sust cat Iy thuy€t va vét xudc thuc

2. Dic diém hoat dong cia APFS trong Kaino-
zoi mudn

Tir cac din lidu néu trén cb thé thdy APFS chi
yéu hoat dong trong Kanozoi muon, truéc dé biéu
hién hoat dong khong 15. K&t qué cac phan tich trong
cong trinh ndy co thé chia dic diém hoat dong trong
Kainozoi muén clia APFS thanh ba pha bién dang
chinh (D) : pha 1 (D1) cb I& trong Miocen sém -
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giita, pha 2 (D2) trong Miocen muén, pha 3 (D3’
trong Pliocen - B¢ Ti.

+ Pha D1 v&i TTUSKT trugt bang la chinh dér
bang - gidn, truc &ng sudt o; nén ngang phuong
v§ tuyén, o3 ndm gin ngang c6 phuong BTB - NDN
o, cim d6c (hinh 12, bang 3, 4). O khu vuc Phi Té
trang thai ang sudt trong pha ndy chi yéu 1a trug
bang trai - nghich (hinh 12, bang 4). APFS hoa



dong theo co ché trugt bing trai dén trai - thuan va
¢6 1€ khong ¢6 su hinh thanh bén triing.

+ Pha D2 c6 dic diém TTUSKT truot bing 1
chinh, truc nén o, c6 th€ nam 168.£22° (phwong
BTB - NDN) ; truc trung gian o, cim déc goc toi
64° va truc cang o3 1a 263 £12° (phuong 4 v§ tuyén)
(bang 4, hinh 12). Cac DGC F1 va DGC F2 twong
quan theo kiéu so le phai di tai hoat dong véi kidu
trugt bing phai dén phai - thuan, cit dich d6i khoang
héa sulfur da kim phuong kinh tuyén (hinh 3a) voi
bién do t6i 16 km. Két qua 1a su hinh thanh nén cac
triing sut hep dang dia hao b4t can xirng nhu dia hio
Cdu Le Bic, dia hao Phi Tac bi khéng ché hai bén
bdi DGC F1 va BGC F2. PPPH Quynh Pha (hinh
3b) cb thé dd hoat dong véi co ché kéo toac kiéu
pull-apart (hinh 11) [15], duoc 14p ddy bai cic trdm
tich Miocen mudn chd yéu 1a vun thé phan chon
trung binh kém tudng song da dong, hd, didm [3, 5].
Vio cu6i pha 2 ¢6 su nang nén hoac nghich ddo kién
tao dugc danh ddu bdi mat bat chinh hop vio cudi
Miocen muén (hinh 5) va su két thac cia pha 2.

+ Pha D3 cb dac trung xuyén suét 1a TTUSKT
tach gian - trugt bang 1a chinh, it hon 13 truot bing
- gidn, v6i truc cang o3 ndm ngang (214-218°20-6°)
phuong DB - TN, truc ép o, cdm déc va truc trung
gian 6, ndm ngang. Co thé chia pha niy 1am hai phu
pha bién dang (PPBD) : D3.1 trong cudi Pliocen vi
D3.2 trong D¢ Tir.

- PPBD D3.1 chu yéu hoat déng trong Pliocen :
APFS hoat dong véi ki€u truot biang phai - thuan
dén thuén - bang phdi, gay sut lin diéu hoa doc cac
cdu triic dia hao ¢6 trudce, song cb lic nhanh lic cham
tao nén 16p phu trdm tich Pliocen mang tinh xen nhip
thé - min, phd trim c3 hai bén dia hao ¢6 trudc nim
dudi. Vao cuéi Pliocen - ddu Dé Tt c6 su nghich dio
kién tao hodic nang len manh danh dau su két thic
cia phu pha nay. Di chi bién dang ctia D3.1 1 mat
bt chinh hop rd rét giita Pliocen va Deé Tt (dnh 3,
hinh 5) va cic phun trdo basalt & dong nam Pha Tac
phd lén trim tich Pliocen kém theo 13 sir tai hoat
dong hoac sinh moi he théng khe nat - dat gy cod
trude voi phuong khac nhau, xuyén cit dich chuyén
cic trdm tich Pliocen (dnh 2, dnh 4), gay nén cic
chuyén dong xoay khdi, tao thé nim cau tric cim
don nghiéng vé& phia tay nam (hinh 3a, hinh 4). C6
thé néi di chi bién dang clia phu pha D3.1 14 13 nét
nhat, gap  hdu hét cac diém khdo sat trén cac trim
tich Pliocen doc theo triing Phi Tac.

- PPBD D3.2 trong Dé Tir : APFS hoat dong chi
y&u vdi tinh chat thuan - bing phai 14 chinh song

Anh 3. Bét chinh hop giia trdm tich Pliocen va De
Tir (Quynh Phi - 14002) va the ndm (230£15°).
Anh D4 Van Linh

Anh 4. Mt truot trai cta dirt gy phuong 170 -
350° cam ding trong trdm tich Pliocen (Phi Tac -
14025). Anh D6 Van Linh

t6c d6 so v6i D3.1 yéu hon nhiéu, chi phdi su nang
ha diéu hoa doc theo tring Phit Tic duegc phan anh
bdi 16p phl méng trim tich De Tt chi ddy vai chuc
mét va sy ton tai cac he thong bac thém IV, III, 11, I
Canh tay nam APFS trong D3.2 c6 xu thé nang tuong
ddi so voi canh dong bic. Diéu nay dugc biu hien
bai hé théng thém lech va sy dich chuyén long song
¢6 (hinh 6b) vé phia ria dong bac clia triing Phii Tic.
Hién tai, APFS thuoc d6i dirt gy Song Ba véan cb
biéu hién hoat dong v&i cac hién twong truot, sat 1,
dia nhiét, thoat khi radon cao.

KET LUAN

bic trung cdu triic clta phan doan Ayunpa - Phii
Tac thuoc d6i dirt gly Song Ba vai bé rong anh hudng
trong khoang 12 - 17 km goém hai dit gdy chinh gdn
song song nhung theo kiéu so le phai, phwrong TB-
DN, phan bg & phia déng bac va tdy nam triing Pha
Tac, dd khéng ché, chi phéi sy hinh thanh va phat
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trién cac dia hao Miocen mu6n va 16p phl trim
tich Pliocen - DBé TG phd trén cac dia hdo ndy.

bt giy chinh phia tay nam tring Ph Tac va
cic dirt gly sinh kém v&i n6 cim chl yéu vé phia
doéng bic véi goc rét déc (75-84°) va dirt gly chinh
phia déng bac triing Phi Téc lai cAm dimg 13 chi yéu,
tao nén cdu tric kidu dia hdo b4t can ximg, khéng
ché su phan b8 va phat trién cia dja hao Phi Tac.
Cac dit gy sinh kém véi dit gly chinh & phia
doéng bic triing Phit Tac cdm chi yéu vé phia dong
bic voi goc déc thay ddi tir 60 dén 75°, it hon 12
cim dtmg, d6i chd lai cim vé phia tdy nam vdi gbc
tir 41 d&n 70°.

Trong Kainozoi muon, hoat dong cia APFS it
nhat d3 trai qua 3 pha bién dang chinh. Pha 1 c6
tudi Miocen sém - giita vdi TUSKT trugt bing 12
chinh, véi truc ép nén ndm ngang theo phuong 4
v§ tuyén, APFS trugt bing trai dén thuan trai 1 chi
yéu, Pha 2 c6 tudi Miocen mudn voi ddc trung
TUSKT truot bang 1a chinh véi truc nén ép nam
ngang phuong BTB - NDN. APFS truot bang phai
13 chd yéu vdi bien do dudi 16 km. Két qua 13 sy
hinh thanh va phat trién cic c4u tric dia hio bt
can xitng duogc 14p dédy cac trdm tich Miocen muén.
Trong d6, phan doan dia hdo Quynh Pha, c6 1€ dd
hinh thanh vé&i co ché truot bing kéo tach kiéu pull-
apart (?) do cap dirt giy chinh twong quan theo kiéu
so le phéi truot phai tao nén. Pha 3 c6 tudi Pliocen
- be Tt (gém 2 phu pha : Pliocen va D¢ Ti) xuyén
suot bdi TUSKT tach gidn - tregt bing 13 chinh,
APFS hoat dong véi kidu truot thuan - phdi dén
phai thuan 1am bién dang manh mé cic cdu tric
tredc do, hinh thanh nén bic tranh cfu triic cla
APFS nhu ngdy nay. Hién tai APFS vén c6 biéu
hién hoat dong.

L&i cAm on : tac gid xin chan thanh cdm on sy
déng gop cac ¥ kién quy bau cda Ts Pham Huy
Long trong qué trinh khdo sat thuc dia va c6 van
khoa hoc cho bii bao. Cam on sy dong vién va
quan tam gitp d& cha TsKh Le Duy Béach va Pgs
Ts Vii Dinh Chinh. Dé 4n Krong Pa - Doan dja chét
II, Lien doan Bin d6 Dia chdt mién Nam (U2 -
SVGMD) di tao diéu kién hoan thanh cong trinh.
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SUMMARY

Structural and active characteristics of Ayunpa -
Phu Tuc segment belong to Song Ba fault zone

The Ayunpa - Phu Tuc segment belong to Séng
Ba fault zone (APFS) consist of 2 main faults with

NW - SE strike develop nearly paranell and its type
is right - overstep or releasing overstep, located to
the NE and SW Phu Tuc basin : the main fautl to the
SW Phu Tuc basin slope forward to NE with angle
of 75 - 84° and the main fault to the NE Phu Tuc
basin slope forward to the vertical. They have
controlled generation and development of Phu Tuc
basin during Late Miocene to Quaternary. The
result generated graben structures to be filled by
Late Miocene continental sedimentary and these
graben structures was covered by Pliocene-
Quaternary sediment formation. APFS have been
experienced at least by three deformation phases
(D) during Late Cenozoi : Phase D1 could have
actived during Early-Middle Miocene under strike-
slip stress regime with stress axis (o,) of sub-
latitude strike, APFS would have been left-lateral
strike-slip fault ; Phase D2 could have been actived
during Late Miocen with o, striking NNW-SSE, it
would have been the dextral-transtension fault
segment, result in generation a Quynh Phu rhomb
graben as pull-apart basin (?) ; Phase D3 could
have been during Pliocene - Quaternary, APFS is
normal - dextral or dextral - normal fault under
transtention principal stress regime with c, of NE-
SW strike. Deformed relict of phase D3 have done
morden principal structural map. Today, APFS still
has active manifestations as landslide, hot spring,
radon gas, earthquake along Song Ba fault zone.

Ngay nhdnbai : 25-10-2005
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